Degeneration and regeneration of autonomic nerve endings in the anterior part of rhesus monkey ciliary muscle.
The autonomic nerve plexus of the ciliary muscle was examined with the electron microscope in normal rhesus monkeys of different ages. In the anterior region of the muscle, at the boundary with the poorly innervated scleral spur and trabecular meshwork, 3.8-7.1% of the axons exhibit either degenerative or regenerative features. The cytoplasm of degenerating axons contains lamellated, dense and multivesicular bodies, vesicles, whorls of filaments, and membranous debris. The plasma membrane is often discontinuous and, on occasion, axonal debris and degenerative organelles are freely dispersed in the connective tissue spaces of the muscle. Degenerating axons contain a granular reaction product when stained for acid phosphatase activity. Regenerating axons are characterized by tightly packed mitochondria, glycogen particles, and aggregates of synaptic vesicles; they synapse with muscle cells and are negative to the acid phosphatase reaction. A quantitative analysis showed that in the anterior region of the ciliary muscle degenerating and regenerating axons increase in number with age, although the total number of axonal profiles remains constant. In the age groups examined, degenerating axons occurred with the same frequency as regenerating axons, thus, the age-dependent increase in axonal degeneration is accompanied by a parallel increase in axonal regeneration. We conclude that autonomic nerve endings in the anterior part of the ciliary muscle undergo a continuous process of renewal that is more prominent in old age.